IMPORTANCE Deficits in fine motor skills and slow reading speed have been reported in school-aged children and adults with amblyopia. These deficits were correlated with lower self-perception of athletic and cognitive competence. Although perceived competence and social acceptance are key determinants of developing self-perception in young children, the association of amblyopia with self-perception and the association of altered self-perception with fine motor skills to date have not been reported for young children aged 3 to 7 years.
D eficits in fine motor skill and slow reading speed have been reported in school-aged children and adults with amblyopia. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] These deficits are correlated with lower self-perception of scholastic, athletic, and social competence. 16 Although perceived competence and social acceptance are key determinants of developing self-perception in young children, 17-19 the influence of amblyopia on self-perception and its association with fine motor skills have not been reported for children aged 3 to 7 years, to our knowledge. Children aged 3 to 7 years do not verbalize concepts about their overall worth as a person (ie, their global self-worth). 20, 21 Nonetheless, they are able to make judgments about how competent they are in particular areas and whether they receive support from friends, parents, and teachers. 22 Cognitive research shows that young children are able to recognize similar action patterns between themselves and others and can judge the extent to which others are similar to themselves (ie, "like me").
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On this basis, we chose to use the Pictorial Scale of Perceived Competence and Social Acceptance for Young Children, a test instrument that presents pairs of pictures that ask "Which child is more like you?" 22 This instrument assesses self-perception in the following 4 specific domains: cognitive and physical competence and peer and maternal acceptance. The objectives of this study were to examine whether amblyopia is associated with altered self-perception of competence and acceptance in children aged 3 to 7 years and to assess whether any differences in self-perception are associated with deficits in vision or fine motor skills.
Methods

Participants
Sixty children with amblyopia aged 3 to 7 years (preschool to second grade) were enrolled in this study, which was conducted from January 10, 2016, to May 4, 2018 . Eligibility criteria were a current diagnosis of strabismic, anisometropic, or combined mechanism amblyopia (diagnostic criteria developed by the Pediatric Eye Disease Investigator Group for the Amblyopia Treatment Studies 24 ); best-corrected visual acuity (BCVA) in the amblyopic eye of 0.2 logMAR or worse (Snellen equivalent, 20/30 or worse); BCVA in the fellow eye of 0.1 logMAR or better (Snellen equivalent, 20/25 or better); and interocular difference in BCVA of 0.2 logMAR or greater (Snellen equivalent, ≥2 lines). To evaluate the influence of amblyogenic factors in the absence of amblyopia, 30 age-similar children who never had amblyopia but had been treated for strabismus, anisometropia, or both were enrolled. As a comparison group for both of these cohorts, 20 age-similar controls were also enrolled. None of the children were born prematurely (>32 weeks' postmenstrual age), had coexisting ocular or systemic disease, or had a history of congenital malformation or infection. Characteristics of each group are summarized in Table 1 . Written informed consent was obtained from a parent after explanation of the nature and possible consequences of the study. All procedures and the protocol were approved by the University of Texas Southwestern Medical Center Institutional Review Board, followed the tenets of the 
Self-perception
Self-perception was assessed in every participant with the Pictorial Scale of Perceived Competence and Social Acceptance for Young Children. 22 This instrument uses a multidimensional approach to the measurement of self-perception by assessing self-perception in the following 4 specific domains: cognitive competence (eg, counting, alphabet, and early reading and writing skills), physical competence (eg, climbing, running, and bouncing a ball), peer acceptance (eg, activities with friends and sharing), and maternal acceptance (activities and social interactions with mother). Young children comprehend the pictures and response options, the psychometric properties are sound, and the item scores have moderate to good internal consistency (Cronbach α = 0.53-0.83 for the individual scales and 0.87 for the total scale).
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Total scores can range from 1 to 4, and higher scores indicate higher perceived competence or acceptance. The SDs are consistent with scale sensitivity to individual differences
Key Points
Question Does amblyopia affect self-perception in children aged 3 to 7 years?
Findings In a cross-sectional study, 60 children with amblyopia had lower peer acceptance and physical competence scores derived from the Pictorial Scale of Perceived Competence and Social Acceptance for Young Children compared with 20 controls; among the children with amblyopia, self-perception of physical competence was correlated with aiming and catching skills as well as stereoacuity. Thirty children treated for strabismus or anisometropia, but who never had amblyopia, also had lower physical competence scores compared with controls.
Meaning Lower self-perception of peer acceptance and physical competence may identify the broad effects of altered visual development for children with amblyopia.
in perceived competence and acceptance among young children. 22 This instrument is widely used for research with preschool-aged children, including the measurement of the effects of intellectual disability, stuttering, and obesity on self-concept 31-33 and the effects of physical activity programs on self-concept. [34] [35] [36] There are 6 pairs of pictures for each domain, presented in a 2-alternative format. There are 4 versions of the pictorial questionnaire, with a male and female version for each of 2 age groups (preschool and kindergarten and first and second grades). A sample question from the physical competence scale for boys in first or second grade is provided in Figure 1 . As in- developers of the Self-perception Profile for Children, argue that the effectiveness of this approach lies in the implication that half the children in the world view themselves one way and half view themselves the other way, legitimizing either choice. Refining their answer into the category of "A lot like me" or "A little like me" broadens the range of choices into a 4-point scale (where 1 represents the lowest perceived competence or adequacy and 4 represents the highest perceived competence or adequacy). Within each domain, the first alternative is phrased in a positive manner for 3 of the 6 items (eg, "This boy is good at climbing") and in a negative manner for the remaining 3 questions (eg, "This boy isn't very good at bouncing the ball"). A mean score was calculated for each subscale. All children had practice with a sample question to ensure that they understood the 2-alternative format and the subsequent choice to refine their answer. Ideally, the child's parent was seated in the next room, but if that was not possible, he or she sat behind the child and was instructed to not assist or coach the child in any way. Self-perception scale scores were not available to the examiner responsible for testing vision and motor skills.
Fine Motor Skills
A convenience sample composed of a subset of 33 of the children with amblyopia were tested with the Manual Dexterity and Aiming and Catching Scales of the Movement Assessment Battery for Children, second edition (Pearson Clinical Assessment), 37 a standardized test of motor skills and coordination administered in age bands (ages 3-6 years and 7-10 years for the present study). Raw scores per task were combined, and tables provided in the test manual were used to convert the combined raw scores into standardized scores, with higher scores indicating better performance.
Statistical Analysis
One-way analysis of variance was used to evaluate group differences (children with amblyopia, children who never had amblyopia, and healthy controls) for each self-perception domain (cognitive competence, physical competence, peer acceptance, and maternal acceptance). Significant analysis of variance results were followed with post hoc Bonferronicorrected pairwise comparisons of the groups with and without amblyopia with the controls; 2-sided P values are reported. For the group with amblyopia, Pearson r was used to evaluate correlations of BCVA, stereoacuity, and fine motor This boy is pretty good at climbing. skills with self-perception domain scores. Independent t tests were conducted to assess whether children with amblyopia with nil vs measurable stereoacuity and with or without strabismus differed on any self-perception domain. Figure 2 and 
Results
Self-perception
Self-perception and Fine Motor Skills in Children With Amblyopia
Correlations between competence scores and fine motor skills were examined for amblyopic children. Physical competence scores were positively correlated with catching scores (ability to catch a bean bag or ball; r = 0.43; 95% CI, 0.10-0.67; P = .001), but the lower bound of the 95% CI indicated only a weak correlation. No correlations between self-perception domain scores and peer acceptance scores were confidently identified.
Self-perception and Clinical Factors in Children With Amblyopia
No correlations for BCVA in the amblyopic eye and selfperception domain scores were confidently identified. Stereoacuity was significantly correlated with physical competence scores (r = −0.39; 95% CI, −0.05 to −0.65; P = .02) but the lower bound of the 95% CI indicates a weak correlation. 
Discussion
Amblyopia was associated with lower self-perception scores for peer acceptance and physical competence in children aged 3 to 7 years (preschool to second grade) compared with healthy controls, with mean score differences of 0.37 for peer acceptance and 0.57 for physical competence. The difference in peer acceptance scores is similar to that observed between children who were or were not participating in after-school programs and the difference between children with chronic health conditions vs controls (0.40-0.55). [38] [39] [40] The difference in physical competence scores is similar to the lower scores observed in 5-to 9-year-old children with developmental coordination disorder compared with controls (0.49 lower). 41 Risk factors for amblyopia (strabismus and anisometropia) were also associated with lower self-perception scores for physical competence to a similar extent. No differences in self-perception of cognitive competence or maternal acceptance were found among the 3 groups. Self-perception of physical competence was weakly associated with performance of catching skills and with stereoacuity. Scores are depicted for children with amblyopia, children who were never amblyopic but had been treated for strabismus and/or anisometropia, and control children. Scores can range from 1 to 4; higher scores indicate higher perceived competence or acceptance. a Significantly different than control mean. For peer acceptance: children with amblyopia vs controls, P = .04; for physical competence: children with amblyopia vs controls, P = .009; and children who were never amblyopic but had been treated for strabismus and/or anisometropia vs controls, P = .03. Our finding that both children with amblyopia and those who never had amblyopia have comparably lower physical competence scores than controls suggests that discordant binocular visual experience, and not amblyopia, is influencing children's self-perception of physical competence. This hypothesis is also consistent with the significant difference in physical competence domain scores we found for children with amblyopia and nil stereoacuity compared with those who had measurable stereoacuity.
Self-perception in Amblyopic Children
There is scant literature addressing the influence of amblyopia on self-perception, self-esteem, or quality of life for children aged 3 to 7 years. Instead, most studies of young children with amblyopia have focused on parent report of the effects of patching treatment on child well-being and behavior [42] [43] [44] [45] [46] or on patching treatment-related stigma, bullying, or family stress. 43, 44, 47, 48 Using the Pediatric Quality of Life Inventory, Wen et al 49 reported that strabismus, but not amblyopia, was associated with quality of life in preschool-aged children. However, they noted that an instrument to evaluate vision-related quality of life may have been needed to fully assess the effect of amblyopia. To our knowledge, only 2 prior studies have addressed the association of amblyopia with fine motor skills in children aged 3 to 7 years and have reported diminished ball catching skills 50 and slower precision reach-to-grasp a familiar household object.
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One additional study reported no effect of amblyopia on motor development but evaluated a sample of only 9 children with amblyopia using a composite measure of motor development derived from multiple testing instruments, each administered at different points when the child was aged 3 to 11 years. 52 Whether rehabilitation of visual acuity or stereoacuity after treatment of amblyopia will result in improved self-perception of peer acceptance and physical competence is unknown. The lack of a correlation between BCVA and peer acceptance or physical competence domain scores suggests that amblyopia treatment that monocularly treats visual acuity may not improve selfperception. On the other hand, the correlation between stereoacuity and physical competence domain scores suggests that rehabilitation of binocular vision may yield improved selfperception. In an older cohort of children aged 7 to 12 years, Webber et al 3 reported that binocular treatment of amblyopia resulted in improvement of fine motor skills, suggesting that binocular treatment could improve self-perception of physical competence. However, we know that the foundations of selfperception are already established by age 5 years, [17] [18] [19] and it is unclear whether treatment that rehabilitates vision will be able to alter self-perception. Because of this uncertainty, we included only children with no history of amblyopia diagnosis or treatment (patching, atropine penalization, or optical penalization) in our group of children who never had amblyopia, unlike other studies that included successfully treated children with amblyopia. Our finding of altered self-perception in children with amblyopia who were enrolled in preschool to second grade suggests that remediation of amblyopia may be needed prior to entry into formal schooling when peer comparisons begin to emerge.
Limitations
Our study had several limitations. Our findings cannot be generalized to children with other types of amblyopia, including bilateral amblyopia and deprivation amblyopia. Second, we were unable to assess the association of spectacles with selfperception because 98% of the children with amblyopia wore spectacles. However, we also evaluated a group of children who never had amblyopia, most of whom (80%) wore spectacles. Children with amblyopia scored lower than controls on peer acceptance and physical competence domains, while the children who never had amblyopia scored lower than controls only on the physical competence domain. Third, because the group of children who never had amblyopia included only children with no prior amblyopia diagnosis or treatment, we could not assess whether a history of amblyopia or amblyopia treatment may be associated with self-perception. Fourth, the Pictorial Scale of Perceived Competence and Social Acceptance for Young Children cannot be administered to children older than 7 years, limiting our cohort to young children.
Conclusions
During early childhood, fine motor skills serve an essential function in supporting the emergence of a child's independence, including manipulation of objects and self-care, and are crucial for acquiring positive self-esteem, proficiency, and academic skills. Positive self-perception has an important influence on well-being and quality of life. Lower self-perception of peer acceptance and physical competence, along with the modest correlation between self-perception of physical competence and performance of aiming and catching tasks, identifies the broad effects of altered visual development in the everyday life of children with amblyopia. 
